Restoration of viral epithelial tropism improves immunogenicity in rabbits and rhesus macaques for a whole virion vaccine of human cytomegalovirus.
Maternal immunity to human cytomegalovirus (HCMV) prior to conception is ~70% protective against congenital transmission and in utero infection of HCMV. Both functional antibodies capable of neutralizing virus and effective T-cells are believed to be important for the protection. Previous HCMV vaccines have rarely been shown able to induce neutralizing antibody titers comparable to those seen in naturally infected HCMV seropositive subjects. Recent studies link a glycoprotein H (gH) complex to receptor-mediated viral entry of endothelial/epithelial cells and leukocytes. This pentameric gH complex, composed of five proteins (gH, gL, UL128, UL130 and UL131 proteins), is notably missing in all HCMV vaccine previously evaluated in clinic. Here we showed that a HCMV virus, with restored expression of the pentameric gH complex, can induce 10-fold higher neutralizing antibody titers than an attenuated AD169 virus or a recombinant glycoprotein B vaccine in multiple animal species in which viral replication is not expected. Encouragingly, the peak neutralizing titers post vaccination in rabbits and monkeys were within 2-4-fold of the levels determined in HCMV seropositive subjects. Functional antibodies by vaccination could further be improved when formulated with a novel adjuvant, and the titers of the antiviral antibodies were sustained in rabbits for over a year after vaccination. These results indicate that the pentameric gH complex is associated with greatly improved functional antibodies following vaccination, and support a vaccine concept based on a nonreplicating whole HCMV with the pentameric gH-associated epithelial tropism restored.